). Panel C: Guangdong, Fujian and Hunan from November 5, 2013 to April 4, 2014 (2nd wave) ; observed case fatality in # and reconstituted case fatality in $ (see panel C of Table 1 ). The plots shown in panels B and C are generally expressed as log Y ＝ k log X-k log X 0 , where X 0 is the coordinate of the horizontal axis when the plot crosses the horizontal axis. K is the slope of the plots. As the case fatality rate (CFR) is given by CFR ＝ Y/X, CFR at Y ＝ 1 (CF 0 ) is given by 1/X 0 .
413 2014, which were not the same as the WHO data or the more recent information from China. It reminds us of the inherent difficulty of obtaining complete data from press releases. Nevertheless, the monitoring and analysis of the case fatality rate using the FSCJ's file gave a consistent picture of the H7N9 epidemic, as shown below. The case fatality rate f ＝ Y/X, number of deaths (Y) divided by number of patients (X), is expected to be constant during an epidemic because it is determined by the balance between virulence of the pathogen and susceptibility of the host. If X and Y are plotted on the loglog scale, the slope should be always 1 (note that f ＝ Y/X is equivalent to log Y ＝ log X ＋ log f).
The log-log plot of the cumulative number of patients versus the cumulative number of deaths of the first wave of H7N9, however, followed a straight line with a slope of approximately 0.5 (1), as was observed for the initial phase of the 2009 H1N1 pandemic in Mexico (3) . A straight line with a slope º 1 indicates a continuous decrease of the case fatality rate at a fixed rate during an epidemic. In order to explain this curious phenomenon, a``two-population model'' was proposed; it was based on the fact that the mutation frequency was notoriously high for influenza virus and on the reasoning that the chance of transmission is higher for virus of lower virulence (LVV) than for virus of higher virulence (HVV) because the former allows patients to move around while the latter immobilizes the patients in bed (4) .
In For simulation, the mortality rate of HVV, 80z, was derived from the initial rise of the plots, and the mortality rate of LLV, 14z, from the linear part of plots of the second wave. Difference between panel B and panel C was the relative abundance of LLV in the latter from the start of the epidemic, which is consistent with the scenario that the H7N9 first expanded in the Jiangsu, Shanghai, Zhejiang, and Anhui, and then the virus population consisting larger fraction of LLV moved into the Guangdong, Fujian, and Hunan. Panel A of Table 1 shows number of patients and number of deaths of provinces principally affected by the H7N9 epidemics. It indicated that the H7N9 epidemic started in geographically close Jiangsu, Shanghai, Zhejiang, and Anhui provinces as the first wave, and after a 3-month pause, the epidemic expanded to Guangdong, Hunan, and Fujian provinces as the second wave. It was thus suspected that the steeper rise observed for the second wave was caused by the epidemic in Guangdong and nearby provinces. Therefore, the number of cases versus fatality was plotted separately for the Jiangsu, Shanghai, Zhejiang, and Anhui group (Fig. 1, panel B, symbols ○) and the Guangdong, Fujian, and Hunan group (Fig. 1, panel C, symbols #) . The slope was 0.49 for the former and 0.95 for the latter.
The reconstitution of the two epidemic waves was attempted. The hypothetical case fatality rate of the original HVV was derived from the initial rise of the first wave, which was 50z-100z, the inverse of the coordinate of the horizontal axis at the cross with the extrapolation of the plots (see dotted lines), which was 1-2 (panel B of Fig. 1 ), and that of the value for the attenuated LVV derived from the slope of the second wave was 14z-17z, the inverse of the coordinate of the horizontal axis at the cross with the extrapolation (see the dotted line) which was 6-7 (panel C of Fig. 1 ). The epidemic was successfully reconstituted by setting the mortality rate for HVV to 80z and that for LVV to 14z (shown as 0.8 2) and 0.14 2) in the bottom of the tables in panels B and C of Table 1 ) and adjusting the propagation speed of HVV to ×1.5 and that of LVV to ×3 (shown as ×1.5 1) and ×3 1) in the bottom of tables in panels B and C of Table 1 ), which is fold increase of number of patients from time t to t ＋ 1 (see the left most column of the table). The reconstituted plots, closed symbols (•, $) well fit the observed plots, open symbols (○, #) both for the Jiangsu, Shanghai, Zhejiang, and Anhui group (panel B of Fig. 1 ) and the Guangdong, Fujian, and Hunan group (panel C of Fig.  1) .
The difference of parameters in the reconstitution plots between the Jiangsu, Shanghai, Zhejiang, and Anhui group (panel B of Table 1 ) and the Guangdong, Fujian, and Hunan group (panel C of Table 1 ) was the dominance of LVV in the Guangdong, Fujian, and Hunan group from the beginning of the epidemic, which nicely fit the scenario that the epidemic started from the Jiangsu, Shanghai, Zhejiang, and Anhui, and then after a pause attenuated variant(s) and the original virulent virus spread to the Guangdong, Fujian, and Hunan.
According to the two-population model, LVV is selected through serial transmission among human population. The mortality rate of 14z used for the reconstitution, however, was too high for attenuation obtained through serial transmission from man to man. Actually, according to the WHO information cited above, human-human infection has been rare. Therefore, it was reasonable to consider that H7N9 has not yet fully adapted to humans. It is more possible, though highly speculative, that the current level of attenuation was obtained by occasional poultry to human and human to poultry transmissions, in which way the attenuated variant's relatively high virulence to humans could have been maintained.
With further adaptation of the virus to humans, the virulence of circulating H7N9 will decrease and at the same time it will spread more rapidly than now. Genetic mutation(s) responsible for human adaptation and virulence to humans could be identified by comparing virus genomes of early isolates from deceased patients with those of late isolates from milder human cases.
Finally, it should be recalled that the data used in this analysis were partly discordant with the data presented by WHO and China; for example, the number of deaths was 115 in the WHO data and 146 according to the information from China, while it was 77 in the used database; and number of cases was 375 (laboratory confirmed) in the WHO data, 402 in the China's data, and 407 in the used database. Therefore, it is desirable that the same analysis will be repeated with more complete data in future. However, as the plot is a log-log plot of cumulative numbers, the slope of the plots is quite resilient to errors produced stochastically. For example, a two-fold increase of mortality will shift the plots leftward just by 2 log without changing the slope (4).
